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* H3o6peTeHMe othochtca k BbicoKOMone- 
KyaapHbiM coeAHHeHHflM, a hmghho k CHHre- 
ay nojiHypeTaHOB» Hameaumx uinpoKoe npH— 
MeueHHe b pas/wnHbix o6nacTSX tqxhhkh. 

HsBecTeK cnoco6 nonyneHHH noriHypera- 
hob KOHaeHcaiwefl b pacTBope AHHSoimaHa-. 5 

TOB C AJiOJiaMH [ij. 

HeflOCTaTKH H3 Be cth oro cnoco6a — Heo6- 

XOflHMOCTb CHHTe3a flODOrOCTOHlUHX JIHH30- 

miakaTOB, norepa pacTBopHMocrH noimype- ^ 
TanaMH b pe3ym>TaTe ©osHHKHOBeHHfl npo-. 

CTpaKCTBeHHblX C1UHBOK 3B CHGT B3aHMOflefl- 

ctbhh ypeTBHOBbix rpymmpoBOK noraiMepRbtx 
uenefl c H30iwaHarHbiMH rpynna? in c o6pa- 
30BaHHeM annotjmiaTHbix cTpyxryp h TpynHOCTb 1$ 
nonyHeHHH nHHeflHwx nonHMepoB. 

HanSonee 6/ih3khm k H3o6peTeHHK> no 
TexHHHecKofl cymHocni HBTraercH cnoco6 no- 
nyneHHfl no/mypeTaHOB noroiKOHAeHcauHefl b 

paCTBOpe npOH3BOAHbIX flHO/IOB C AHaMHHaMH w 

c nocnenyiouiHM Bbica*HBaHneM nonnypera- 
Ha boaoA [2 J. 

HeaocTaTXH TaKoro cnoco6a nonynemiH 
nonnyperaHOB - HH3KHe Bbixoobi h hh3Kho 



2 

BH3KocTHbie xaDaKTepHCTHKH nonHMepOB, 06- 
ycnosneHHHe nporexaHHeM no6oHHbix npoiieo- 
cob B3aHMoaeficTBH£ xnop4>opMHaTRbix rpyn— 

mipOBOK C paCTBOpHTGnflMH H TpeTHHHBlMH 

aMHHfiMH, Hcnora*3yeMMMH b KanecTBe as- 
uenropa x/iopHcroro Bonopoaa. hto npHBO— 
Aht k rH6e/iK (£yHKUnoHanbHbix rpynn; Tpya— 

HOCTb XpaHeHHH H TDaHCnOpTHpOBKH 6HO-X/IOD- 

<JxDpMHaTOB, o6ycnoBneHHa$i nencocTuo hx 
rnnponH3a, conpoBOJKflaioniHftca o6pa30BaHH- 
eM MOHO^yHKUHOHanBHwx npHMeceft h yBejm- 
neHHGM naBneHHfl (npH nmpo/iH3e Bbwejia- 
icrrcfl COi, HC0], a Taieace nporexaHHeM 
HHTeHCHBHoft Koppoami; Heyflo6cTBO pa6oTM 
c GHCxnoptJopMHaTaMH , 6ohbiiihhctb6 H3 ko- 

TOpUX JKHAKOCTH; TpyflHOCTb OHHCTKH OHO- 

xnopcJopMHaroB. ooycnoBneHHaa hx bncokh-. 
mh TeMneparypaMH KHneHHH, ohh pHHmaioT- 
ca romib neperoHKoft b BaxyyMe; HeBO3M0Mfr- 
HOCTb cHHTG3a nMHeHHbix nonHyperaHOB c 
6oxoBbiMH (JjyHKUHOHanbHWMH rpynnaMH 
(HanpHMep OH-rpynnaMH) , c xoropbi- 
mh xjiop<J)opMHaTbi aKTHBHo pearHpy- 

K)T. 
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Llera, H3o6pereHHH - nonyveiwe nonHype- 
raHa nHHeAHoro crpoerafl, pacTBopHMoro s 
opraHHiecKHX pacTBopHTenHx, a Taxxte no- 
BtnueHHe npoueirra ero bmxoab. 

yKA3BHHas nenb a octh raeTCH - TeM , hto 
b KanecTBe npoHSBOAHbix ahohob Hcnom>3y- 

KJT a KTH BHpOBaH HBI 0 6hC— Kap6oHaTb! AHOAOB 

o6mefl 4>opMynbi 

X— 0 — C —0 — R — 0 — C — 0 — X, 
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h nonHKOHfleHcamao npoBOAHr npH 75-120*0. 

nonyneHHwe raxHM o6pa30M nonHype- 
Tam>i nonHOCTbio pacTBOpHMti b opraHHHeo- 

KHX paCTBOpHTemiX, TBK KBK H , H ' -AHMeTHA- 30 

*$6pMaMHfl UlM<r>A), N ; , N -flHMerHnaueTaMHfl, 
H^vieTHnnHppoTiHflOH, M -xpe3on, CMect 
TerpaxnoparaHa c 4>eHonoM (3:1). IlpHBe- 
AeHuaa bh3Koctb nonyHeHHBix nomryperaHOB 
0,5-1,6 aa/p b M-xpe3one, bbixoa 69- t 
94% b aaBHCHMocTtj or ycnoBHft peaxAHH 
h npHpOflH axTHBH pyiomeft rpynnBU 

Ch ht©3H poBaH Hbi e noAHMepu xapaKTepH^ 
ayiorcs! no npHBeAeHHoft bh3kocth hx paci> 
B*>poB H flaHHMMH HK-cnexTpanBHoro ana- 
nH3a. 
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IT p h m e p 1. K pacTBopy 1,16 r 
(OiOl Mora) reKcaMeroneHAHaM^ia (TM/JA) 
b 16,6 ma N , H —ah Mem n|x)pMaMHAa ao6bb— 
A5ooT 4,06 r aKTHBHpoBaHHcflno 6Hc-xap6oHa- * 5 
Ta Ha ocHOBe 1,3-nponaHAHona h n -hhtpo- 
4>eHona npH KOMHarHbn TeMneparype, Ha— 
6raoAaerca paaorpeBaHRe peaxiiHOHHoro pacr- 
Bopa b peaytttrare 3K3orepMHHecKoft peax- 
HHH. PeaxmoriHyio CMecb nepeMeiuHBajor 
npH koMHarHofl TeMneparype b reneHHe 
45 mhh, a 3areM noMemaxrr b chahkoho- 
By» 6aHK> npa 10S°C (npn komkbthoA TeM- 
neparype nonHMep BBme.aaer hs pacTBopa, 
npi HarpeBaHHH no 105°C - roMoreHHwft 
pacTBop). IlepeMeiimBaHue npoAonwcaioT npH 
105 C b Tenerae 2,5 v h ropfl^Hfl pean- 

AHOHHBlfl paCTBOp BblAHBaiOT B BOAy. Bbl- 
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naBuiHfl nonHMep ot<{jh ABTpoBMBaiOT , npoMbi- 
Baxrr sthaobbim cirapTOM, aKcrparHpyKTr 
crmpTOM b annapare CoxcnerTa h cymar. 
Bbixoa 88%; *lnP 1.4 an/v b M-xpe3one 
npH 25°C, C 0,5 iVaa. 

17 p h m e p 2. OiHTe3 nonwypeTaHa 
ocymecTBAHxyr b cooTBercrBHH c MeronHKoft, 
npHBeAeHHoft b npHMepe 1, c toh pa3HHuefl, 
mto b xanecTBe bkth bh poBa hh opo 6kc— xap- 
6oHaTa h cno/iB3y lor 6hc- [2 , 4-ahhhtdo ( xap— 
6ot}>eHOKCH)3-l,3-nponaHAHon (JlHK4>n). 
Bbixoa nonHyperaHa 69%; \r\P 0,60 An/r 
b M-Kpe30Ae npa 25°C, C 0,5 r/AA- 

n p h m e p. 3- CHirre3 nonHyperaHa 

OCyiUeCTBAHIOT B COOTBeTCTBHH C MeTOAHKOfl, 

npHBeAeHHoft b npHMepe 1, c Toft paaHHuefi, 
hto b KanecTBe a kth bh poBan h oro 6hc- 
xap6oHaTa HcnonbayioT 6Hc-[2,4 t 6-rpHXAop 
(Kapeo^HOKCH^-l.S-nponaHAHOA (TXK0I1)* 
Bbixoa nonHyperaHa 83%; InP 0,61 An/r, 
b M-xpe3one npH 25 a C, C 0,5 r/nn. 
n p h M e p 4. CHHTes nonHyperaHa 

OCymeCTBnHIOT B COOTBeTCTBH H C MeTOflHKOft, 

npHBeneHHOH b npHMepe 1, c roft pa3HHneB, 
hto b KanecTBe aKTHBHpoBaHHoro Kap6oHa— 
Ta HcnoAB3yioT 6Hc-neHTaxnop(Kap6o4>eHoK-. 
cH>-l,3-^iponaHAHon (nXK4>n). Bmxoa no- 
nHyperaHa 68%; *^ np 0,48 an/r b m— Kpe— 
3one npH 25°C, C 0,5 t/aa. 

II p h m e p 5. K pacTBopy 1,16 r ' 
(0,01 moah) reKcaMeTHneHAHaMHHa b 
16,7 mm N t H — flHMerHn4>opMaMHfla aoobb— 
asdot 4,20 r 6nc>>[n -HHrpo ( Kap6o4>eH okch- 
-l,3-6yraHAHona (I1HK*B). Ha6nK)AaercH 
pa3orpeBaHHe peaximoHHoro pacTBopa b pe— 
3ynbraTe a K3 or epMHHecKoft peaxnHH. Peax— 
BHOHHyK) cMecb nepeMeniHBaiOT npn komhbt- 
hoh TeMneparype b TeneHHe 0,5 h, a 3a- 
reM npn 75°G b TeMeHHe 3 h (noAHMep 
pacTBopHM b N , N -aHMerH /nJcpMaMHfle npH 
xoMHarnoH TeMneparype). PeaxuHOHHwa pacr- 
Bop BbinHBajoT b Bony. BbinaBuiHH noAHMep 

Or4>H AbT pOBblBajOT , npOMBIBaKXT BOAOfl, 3KC— 

TparHpyKrr bqaoA b annapare CoKcneTra 
h cyuiaT. Bwxoa 91%, T np O t 96 an/r b 
M-xpesone npH 25°C* C 0,5 r/jxn* 

n p h m e p 6. OfHre3 nonHMepa ocy- 

meCTBASnOT B COOTBeTCTBHH C MeTOAHKOft, 

npHBeAeHHoft B .np«Mepe 5, c toh raiuib pa3- 
tHHneft,HTo Hcnontayxyr 6HC-fneHraxnop(Kap- 
} 6o4>eHoxcK)-l,3-6yTaHAHon (nXK*B). Bbi- 
xoa 71%, Inp 0,43 AA/r b M-Kpesone npn 
25°C, C 0,5 t/aa. 

n p h m e p 7. CHHre3 nonHMepa 
ocyiuecTBnjnor b coot BercrBH h c Mer oahkoh , 
npHBeneHHOH b npHMepe 1, c toh paaHHiiefl, 
vro peaxAHK) npoBOAflT b reKcaMerHJi4)Oc<|)op- 
TDHaMHAe. Bwxoa rioAHypeTaHa 89%, *lnP 
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25°C 



b M-Kpe3one , 



10 



0,7 nn/r npn 
C 0,5 r/jui. 

TI p h m e p 8. CHHTe3 nonHyperaHa 
ocymecTB/HOOT b coorBercTBHH c MeroAHKoft, 
npHBeneHHoft b npHMepe 1, c Toft pa3HHAeft, 
hto b KanecTBe Kara/iHaaTopa b peaxirnon- 

HyK> CMeCB BBOflHT TpH3TH/iaMHH (H3 paCHe- 

Ta 2,2 Moaa TpH3THnaMHHa Ha 1 mojib ah- 
aMHHfl ) . Bwxoa nonMypeTaHa 90%, 
Inpl^ an/r & M-Kpeaone npH 25°C, 
C 0,5 r/jxn. 

n p h m e p 9, CnHTe3 nomiyperaHa 
ocymecTBTisnoT b cooTBercTBHH c npHMepoM 
2 c Toft pa3HHueft, hto b peaKiwoHHyio 
CMecB b xa*iecTBe xaf a/iH3aropa bboaht tph- i 5 
3THnaMHH (hs pacnera 2,2 mo/ib Ha 1 mo/ib 
flHaMHHa ) . Bmxoa nonHyperaHa 82%; 
InP 0,75 nn/r b M-xpesone npn 25 d C, 
C 0,5 r/jxn. 

n p h m e p 10. Chhtg3 nonHyperaHa 
ocyiuecTBnsDOT b c ootb€tctbhh c npHMepoM 
3, c toh paaHHtieA, hto b peaKUHOHHyio 
CMecb b KanecTBe Kara/in saTopa bboaht 
TpHSTH /ibmhh (h3 pacnera 2,2 MOJIfl Ha 
1 mo/ib flHaMHHa). Buxoa nonHyperaHa 88%, 
top 0,85 an/r b M-xpe3one npH 25°C, 
C 0,5 r/Afi. 



20 
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n p h m e p 11, CHHTea nonHyperaHa 
ocymecTB/iHwr b cootbgtctbhh c npHMepoM 
4, c Toft paammeft, hto b peaitaHOHHyio 
CMecb b KanecTBe KaranHaaropa bboaht TpH- 

3TH JlfiMHH (H3 pQCHeTB 2,2 MOJIfl Hd 1 MO/Ib 

AHaMHHa). Bmxoa 79%;*tnp0,75 An/r b 
M-Kpe3one npn 25°C, C 0,5 r/niu 

II p h m e p 12. Chhtg3 * ocyuiecTBJifl-! 

KTT B COOTBeTCTBHH C MeTOAHKOB, npHBeAeH— 

Hofl b npHMepe 1, c toh muib pa3HHneft,«rro 
BMecTO reKcaMeruneHAHaMHHa Hcnom>3yjOT 
4,4-AHaMHHOAH4>eHHnMeTaH (jlA/lM) h pe~ 
aKUHio npoBOAStr npH.120°C. Buxoa nomiMepa 
89%, tnp 0,84 An/r b Mrxpeaone npn 
25°C, C 0,5 r/aiu 

n p h m e p * 13. Chhtbs ocymecTBA*- 

KDT B COOTBeTCTBHH C MeTOAHXOfl, npHB€AeH-» 

Hofl b npHMepe 1 , c Tpft pa3HHixefi, hto ho- 

nOABSyiOT H — ( 2-OKCH3THn)-GTHneHAHaMHH 

(03J1A), a nomiKOHAeHcanHR) npoBOAHT npn 
KOMHarHoft TeMneparype b TeneHBe 16 h. 
Buxoa noAHMepa 94%; tnpl»06 An/r b . 
AHMeTHniJ)opMaMHAe np« 25°C, C 0,5 r/fljL 

OcHOBHBie xapaKTepHCTHKH nonyneHHux 
nonHyperaHOB npHBeAerai b Ta6*nHue. 
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nponojixteHHe raojiHUbi 
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II H K<t>n - 6h o- r vi — HHTpo ( Kap6cxJ>eHOKCH ) -1 , 3-nponaHAH on. 



4 JL 

TM4>A - reKcaMerHn4>oc4opTpHaMHfl 

IlpHMeHeuHe npeAnaraeMoro cnocoba no*- 
ny^eHHfl nonHyperaHOB ooecnenHBaer no 

CpaBHeHHK) C H3 Be CTHBIMH Cn0C06aMH HbICO- 
KHe HblXOflbl H BflSKOCTHHe XflpaKTepHCTHKH 

ueneBbix nonHyperaHOB, ooycnoBneHHue bos— 
MOKHDCTbK) npoBefleHHH noTKKOHfleHbaiom 

B BhICOKOnOJiapHMX paCTBOpHTeJIHX (HanpH- 

Mep, b N , K -aHMenini})opMaMHfle, reiccaMe— 
THn4oc(})opaMHne) h oTcyrcTBHeM noooHHbix 
peaKimfl, npHBonHnmx k m6enH (JjyHKUHonanB- 
hhx rpynn; Hbicoxyio rw apo/ihth necxy k> ycv 

TOHHHBOCTB aKTHBHpOBaHHWX 6HC— KapOOHaTOB,; 
nerKOCTB TpaHCnOpTHpOBKH H xpaHeHHH B 

revenue npoAOfDKHTenbHoro BpeMeHH , oTcyT*» 
CTBHe onacHocTH BbiAeneHHS rn3oo6paoin>ix 
npoayKTOB h, cooTBercTBeHHo, noBbnneHHfl 
HaBneHHa? orcyrcTBHe xopposHH; crporo /m- 
Heftuyio cTpyinypy nonnypeTaaoB, ooycnoBneH— 
HyK> orcyTCT bh e M peaRUHH BeTBneHHfl h ciiihb— 
kh; nerKocTb ohhctkh hcxoahbix m oh om e pob 
oouhhoh nepeKpMcrannH3auHH; bo3mo>khoctb 
ctnfreaa nHHeflHbix no/iHy peraHOB c paanHHHbi- 
MR 6oKOBbiMH (Jjy h k u tjoH a/i bHtrM h rpy nnaMK ( Ha— 
npHMep, ~$fH, -COOH, -OH rpynnaMa) ,o6yc- 
noBneHHyio bmcokoh cenexrH bh ocrbio axTHBH- 
poBaHHHX Kap6oHaTHUx rpynmipoBOK, hg 
B3 bhm OAeft ct By K>mHX c yKa3aHHbiMH rpyrniH- 
poBxaMH. 
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* o p m y n a Hao6peTeHHH 

Cnoco6 nony^eHHa nonHyperaHOB norrn— 
KOHAeHcaiBfeA b pacTBope npoH3BOAHJbix ah— 
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onoB c ah amh HaMH c noc neny Jodihm Bbmene— 
HHeM nonHyperaHOB, oTnH^ajowHfl- 
c « TeM, hto, c uenbio nonyneHHa nonH- 
yperaHOB nHHeflHoro crpoenHH, pacTBopHMo- 
ro b opraHHHecKHX pacTBOpHTennx , a rax— 
>Ke noBbniieHHH BhixoAa u bh3kocthwx xa- 

paXTepHCTHK B KBHeCTBe npOH3BOAHBIX flH— 
O/IOB HCnO/H>3yiOT aKTHBHpOBaRHbie 6HO-Kap- 

ooHarbi ahotiob oomefl i{>opMynbi 
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. CHj; V 

h noziHKOHAOHcauHio npoBOAHT np» 75-120°C. 
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